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TO OUR READERS. 


| N our original Prospectus we explained what KNOWLEDGE 

was intended to be and todo. We come now before 

our readers and the public to tell them the results of our 

first half-year’s experience, to renew our promises, and to 
refer in some degree to our performance. 

In our first number we announced our intention to 
publish Original Articles, Serial Papers, Scientific News, a 
Correspondence Section (including columns of Notes and 
Queries), and Reviews of Scientific Treatises, suitable for 
general reading. We indicated the tone which we desired 
to attain—sound, yet clear, that all might understand, yet 
none be offended by seeing the truths and discoveries of 
science dealt with unworthily. We desired to avoid the 
Scylla of pedantry on the one hand, and on the other with 
equal watchfulness the Charybdis of triviality. We pro- 
mised in addition sections for Mathematics, and the scientific 
recreations, Whist and Chess. 

In future volumes we shall aim at the same objects, and 
endeavour to attain them in the same way. The im- 
provements which began with No. 10 (the first number for 
January) will be continued, and, as occasion arises, will be 
extended. But while we wish to improve in matters of 
detail, we see no occasion to modify our general moce of 
dealing with any sections in KNOWLEDGE, save two :— 
First, we propose to enlarge and improve our Notes on 
Art and Science,—in other words, our Scientific News ; 
secondly, we must, perforce, limit the space we allot to 
Correspondence, and especially to Queries and Replies. 
These last have not only taxed our space unduly, but have 
still more seriously trespassed on our time ; and with our 
rapidly growing circulation, the difficulty threatens to 
increase. We should be very glad to devote ten or twelve 
pages to these sections, for the sake of the hundreds who 
ask questions, if we could do so without unfairness to the 
thousands who wish to see KNowLEDGE devoted to wider 
interests. But a paper large enough to do all that we feel 
bound to do for these, and all that we should like to do for 
those, would be in a pecuniary sense so much the greater 
loss as it was more widely patronised ; and this is a point 
which we are bound to take into consideration. We shall 
still, however, keep our columns open for concisely-written 
letters : we shall assign a certain space, which must not 
be exceeded, to the correspondence section, considering 





letters received in the order of their merit, importance, 
and conciseness. 

Comparing the first number with any of the later numbers, 
or the first two with the last two monthly parts, we believe 
we can claim to have decidedly done more than we pro- 
mised—in so far as the earlier numbers were to be re- 
garded as indicating our plan and scope. We hope that 
this advance (which has not been constantly seen in new 
periodicals) will be a feature of KnowLepcr for many 
years to come—that in quality, as well as in circulation, 
KNOWLEDGE the Magazine, like the Knowledge spoken of 
by Tennyson, may “ grow from more to more.” Our readers 
can help us in this, as many have already done, by making 
our Magazine widely known to their friends. 

On a point which has been rather warmly discussed by 
a small section of our readers, our decision is unwavering. 
We shall continue to exclude from our columns with equal 
rigour attacks on religion from the side of science, and 
attacks on science from the side of religion. We believe 
that, as we said in our first number, the study of science 
implies the surest belief that God’s works are worth study- 
ing, the fullest recognition that the Author of these works 
is worthy of our reverence; but the intermixture of scientific 
research and dogmatic religion can only result, as Bacon 
has well said, “in heretical religion and fantastical 
philosophy.” Tae Epitor. 








NEWTON AND DARWIN. 


 ' Charles Darwin science has lost one who has done 
more than any since Newton to extend men’s re- 
cognition of the wideness of the domain of law. When 
Copernicus and Kepler and Newton removed the earth 
from the central position in the universe, which had so 
long been assigned to it, they taught men to appreciate 
more justly than before the vast extension of the 
universe in space. The earth, which had seemed to 
surpass in importance every orb in existence, was seen 
to be a mere point in the solar system, and in turn 
the solar system was seen to be a mere point in the 
universe of stars, the stellar system (though so vast, 
that it appeared infinite by comparison with all that 
men had heretofore imagined respecting space), to be 
as nothing in the real universe. With the widening 
of men’s ideas respecting space should have come a 
widening of their ideas respecting time, until from the few 
thousands of years over which they had extended their 
survey, they had learned to recognise the millions of years 
belonging to the lifetime of a planet, the far longer 
intervals measuring the duration of solar systems, and 
finally the eternities in which these periods of time, vast 
though they seem, are utterly lost. But with this widening 
of men’s conceptions as to space and time, should have come 
also a widening of their ideas respecting the operation of 
law. Within the petty domains of space which they had 
surveyed, the growth of a plant or of an animal seemed 
naturally to belong to the domain of development; but 
wider and grander processes of evolution seemed as 
far outside men’s thoughts as the infinite star depths in 
which modern science believes, or the vast periods of time 
during which modern science sees that planets and solar 
systems have existed. Newton taught men how wide in 
space is the domain of law, and rightly understood, what 
Newton taught should have shown men how long also in 
time last processes of development according to fixed 
law. Yet precisely as men were far readier to accept the 
doctrine of infinite (or practically infinite) space, than 
that of inconceivably vast periods of time, so also were 
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they far readier to believe in a law like that of universal 
gravitation, operating throughout regions of space practi- 
cally without limit, than to perceive (what this in fact 
implied) that in time, as in space, the domain of law 
must be to our conceptions—limitless. 

It came, therefore, as a shock even to many of the more 
thoughtful among us, when Darwin propounded a law of 
Nature, less grand than Newton’s great law, in that instead 
of ranging visibly throughout infinitudes of space, it dealt 
only with the families of living creatures inhabiting this 
earth, but grander in relation to time (or rather in its 
more obvious relation to time), in that it required us to 
believe in processes of development operating throughout 
tens and hundreds of thousands—nay, throughout millions 
of years. Men were not prepared to extend on a sudden 
their conceptions of time in the same degree, or in any- 
thing like the same degree, that they had perforce 
extended their conceptions of space. The more pro- 
found, indeed, had already seen that this was only 
a logical consequence of the widening of our ideas 
of space,—that the vastness of God’s domain involved 
its correspondingly extended duration. But Darwin was 
the first to give definite tangible evidence of the prac- 
tically infinite extension of time during which the processes 
going on all around us have gone on in the past, and (pre- 
sumably) will go on in the future. The universe, as 
Newton presented it, might have been framed in a second 
by an Almighty Being, to last an hour, or a year, or a 
century, and then to be replaced by some new order of 
things ; though everything in it, even as thus presented, 
suggests that in duration, as in extent, it was, and is, 
and will be infinite to our conceptions. But Darwin 
showed the traces of long-past ons, of long-past sons of 
sons, traces affording evidence as clear to the eye of science 
as is the evidence of the vastness of space afforded by the 
faint rays of telescopic stars. 

I do not know whether the grandeur of the universe, as 
pictured by Newtonian astronomy, or the vastness of past 
and future time, as pictured by the Darwinian system, is 
the more impressive. Certainly there can be imagined 
nothing much more wonderful than those vast depths of 
space in which we are absolutely compelled to believe since 
Newton established the great law which bears his name. 
But if there is aught grander than this, aught more solemn 
in its impressiveness, it is the thought of the immeasurable 
vistas of past time, during which the races inhabiting 
earth came into being under the action of the laws 
assigned to them ; the still vaster time-intervals belonging 
to the generation of systems of worlds; the periods so vast 
that we cannot regard them otherwise than as infinite, 
during which not solar systems, but whole galaxies of such 
systems, and systems of such galaxies—nay, higher and 
higher orders of such systems, absolutely without end, as 
without beginning—came into existence. 

That this widening of our conceptions of time as of 
space, and thence the widening of our ideas as to the 
domain of law, and consequently the recognition of the 
infinitely perfect’ natvre of the laws of the universe (for 
only very excellent laws can work for long, and only per- 
fect laws can work for ever) should have been regarded as 
antagonistic to religion in its wider and nobler sense, can 
only be regarded as resulting from the blindness, or the 
perversity, or the wrong-headedness, of the ignorant. That 
some of the fancies of dogmatic religion, some parts 
of the complex systems which the Rabbinistic type 
of erudition has invented in all religions, should 
seem incompatible with these developments of our 
knowledge and still wider enlargements of our concep- 
tions, can be understood. But that religion, in which 





all men may (in which all reasoning men must) agree, has 
been rendered infinitely grander—infinitely more impres- 
sive by our new knowledge. It has also been rendered 
infinitely more reasonable. Men had spoken of God as 
Omnipresent and Almighty, but they had assigned a mere 
point in space as his domain ; they had described him as 
Eternal, but they had recognised his influence as existing 
for the merest second of time; and finally they had in 
words attributed all Wisdom to Him, while in fact they 
had limited His wisdom to the provision of laws 
capable of operating but imperfectly, and for a brief 
period. Science shows now the infinite domain of 
the Omnipresent, its inconceivably vast duration, the 
perfection of the laws which so‘rule it that they 
operate throughout all space and all time. Yet a few 
who cannot raise their eyes from this petty earth to the 
heavens, or extend their thoughts to perceive the perfec- 
tion of the laws governing a universe for all time (as we 
know time) find no nobler teaching in these grandest reve- 
lations of science than that “God is set on one side in the 
name of universal evolution.” It is as though men who 
had observed but the working of a clock’s escapement 
should regard the discovery of the train of wheels leading to 
the escapement-wheel proof positive that no reasoning mind 
had fashioned the mechanism. That which the bigoted on 
either side, the religious and the irreligious fanatic alike, 
agree in regarding as the disproof—if admitted—of a Being 
working “in and through all things,” affords in reality the 
most overwhelming evidence, the solemnest demonstration 
that such a Being exists: though science must say of Him 
now as was said of old by Elihu, “as touching the Almighty 
we cannot find him out.” 


CONSUMPTION.* 
By Pror. TyNnDALL. 


N March 24, 1882, an address of very serious public 
import was delivered by Dr. Koch before the 
Physiological Society of Berlin. It touches a question in 
which we are all at present interested—that of experi- 
mental physiology—and I may, therefore, be permitted to 
give some account of it in the Zimes. The address, a copy 
of which has been courteously sent to me by its author, is 





entitled “The Etiology of Tubercular Disease.” Koch , 


first made himself known by the penetration, skill, and 
thoroughness of his researches on the contagium of splenic 
fever. By a process of inoculation and infection he traced 
this terrible parasite through all its stages of development 
and through its various modes of action. This masterly 
investigation caused the young physician to be transferred 
from a modest country practice, in the neighbourhood of 
Breslau, to the post of Government Adviser in the 
Imperial Health Department of Berlin. 

From this department has lately issued a most im- 
portant series of investigations on the etiology of infective 
disorders. Koch’s last inquiry deals with a disease which, 
in point of mortality, stands at the head of them all. If, 
he says, the seriousness of a malady be measured by the 
number of its victims, then the most dreaded pests which 
have hitherto ravaged the world—plague and cholera 
included—must stand far behind the one now under con- 
sideration. Koch makes the startling statement that one- 
seventh of the deaths of the human race are due to 
tubercular disease, while fully one-third of those who 
die in active middle age are carried off by the same 





* On account of its importance, we assign to this letter by Prof. 
Tyndall a place in the section of KNowLEDGE usually devoted to 
original communications only.—Ep. 
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cause. Prior to Koch it had been placed beyond doubt 
that the disease was communicable; and the aim of 
the Berlin physician has been to determine the precise 
character of the contagium which previous experiments 
on inoculation and inhalation had proved to be capable of 
indefinite transfer and reproduction. He subjected the 
diseased organs of a great number of men and animals to 
microscopic examination, and found, in all cases, the 
tubercles infested with a minute, rod-shaped parasite, 
which, by means of a special dye, he differentiated from 
the surrounding tissue. It was, he says, in the highest 
degree impressive to observe in the centre of the tubercle- 
cell the minute organism which had created it. Trans- 
ferring directly, by inoculation, the tuberculous matter 
from diseased animals to healthy ones, he in every instance 
reproduced the disease. To meet the objection that it was 
not the parasite itself, but some virus in which it was 
imbedded in the diseased organ, that was the real con- 
tagium, he cultivated his Jdacilli artificially, for long 
periods of time, and through many successive gene- 
rations. With a speck of matter, for example, from a 
tuberculous human lung, he infected a substance prepared, 
after much trial, by himself, with the view of affording 
nutriment to the parasite. Here he permitted it to grow 
and multiply. From this new generation he took a minute 
sample and infected therewith fresh nutritive matter, thus 
producing another brood. Generation after generation of 
bacilli were developed in this way, without the intervention 
of disease. At the end of the process, which sometimes 
embraced successive cultivations extending over half a year, 
the purified bacilli were introduced into the circulation of 
healthy animals of various kinds. In every case inocula- 
tion was followed by the reproduction and spread of the 
parasite and the generation of the original disease. 

Permit me to give a further, though still brief and 
sketchy, account of Koch’s experiments. Of six guinea- 
pigs, all in good health, four were inoculated with bacilli 
derived originally from a human lung, which, in fifty-four 
days, had produced five successive generations. Two of 
six animals were not infected. In every one of the infected 
cases the guinea-pig sickened and lost flesh. After thirty- 
two days one of them died, and after thirty-five days the 
remaining five were killed and examined. In the guinea- 
pig that died, and in the three remaining infected ones, 
strongly pronounced tubercular disease had set in. Spleen, 
liver, and lungs were found filled with tubercles ; while 
in the two uninfected animals no trace of the disease was 
observed. In asecond experiment, six out of eight guinea- 
pigs were inoculated with cultivated bacilli, derived ori- 
ginally from the tuberculous lung of a monkey, bred and 
re-bred for ninety-five days, until eight generations had 
been produced. Every one of these animals was attacked, 
while the two uninfected guinea-pigs remained perfectly 
healthy. Similar experiments were made with cats, rabbits, 
rats, mice, and other animals, and, without exception, it 
was found that the injection of the parasite into the animal 
system was followed by decided, and, in most cases, virulent 
tubercular disease. 

In the cases thus far mentioned inoculation had been 
effected in the abdomen. The place of inoculation was 
afterwards changed to the aqueous humour of the eye. 
Three rabbits received each a speck of bacillus-culture, 
derived originally from a human lung affected with 
pneumonia. Eighty-nine days had been devoted to the 
culture of the organism. The infected rabbits rapidly lost 
flesh, and after twenty-five days were killed and examined. 
The lungs of every one of them were found charged with 
tubercles. Of three other rabbits, one received an injection 
of pure blood-serum in the aqueous humour of the eye, 





while the other two were infected, in a similar way, with 
the same serum, containing baci/li derived originally from 
a diseased lung, and subjected to ninety-one days’ cultiva- 
tion. After twenty-eight days the rabbits were killed. 
The one which had received an injection of pure serum 
was found perfectly healthy, while the lungs of the two 
others were found overspread with tubercles. 

Other experiments are recorded in this admirable essay, 
from which the weightiest practical conclusions may be 
drawn. Koch determines the limits of temperature 
between which the tubercle-bacillus can develope and 
multiply. The minimum temperature he finds to be 86° 
Fahrenheit, and the maximum 104°. He concludes that, 
unlike the bacillus anthracis of splenic fever, which can 
flourish freely outside the animal body, in the temperate 
zone animal warmth is necessary for the propagation of the 
newly-discovered organism. In a vast number of cases 
Koch has examined the matter expectorated from the lungs 
of persons affected with phthisis, and found in it swarms of 
bacilli, while in matter expectorated from the lungs of 
persons not thus afflicted he has never found the organism. 
The expectorated matter in the former cases was highly 
infective, nor did drying destroy its virulence. Guinea- 
pigs infected with expectorated matter which had been 
kept dry for two, four, and eight weeks respectively were 
smitten with tubercular disease quite as virulent as that 
produced by fresh expectoration. Koch points to the 
grave danger of inhaling air in which particles of the 
dried sputa of consumptive patients mingles with dust of 
other kinds. 

It would be mere impertinence on my part to draw the 
obvious moral from these experiments. In no other con- 
ceivable way than that pursued by Koch could the true 
character of the most destructive malady by which humanity 
is now assailed be determined. And, however noisy the 
fanaticism of the moment may be, the common sense of 
Englishmen will not, in the long run, permit it to enact 
cruelty in the name of tenderness, or to debar us from the 
light and leading of such investigations as that which is 
here so imperfectly described. 








PHOTOGRAPHY FOR AMATEURS. 
By A. Brotuers, F.R.A.S. 
PART IV. 

FE is not at all necessary that the amateur should make 
collodion—it can be purchased of many makers, of 
excellent quality. If bought in small quantities it will be 
ready for use, but if a pint or more be procured, the collo- 
dion and iodizing solutions should be kept separate, and a 

few ounces mixed a day or two before required for use. 
The glass plates and collodion being ready, we have next 
to consider the “ bath,” as the solution of nitrate of silver 
is called. The same term is also appliéd to the vessel used 
to contain the silver solution. This vessel may be of glass, 
porcelain, or vulcanite, or it may be of varnished wood, in 
the form called a “ well-bath,” but glass should have the 
preference—there are objections to each of the others. The 
capacity of the vessel being ascertained—say 20 ounces 
of water—that quantity should be placed in a bottle, 
and 14 ounces of re-crystallised nitrate of silver 
should be added, and allowed to dissolve. The water 
used should be distilled, or if that cannot be obtained, 
rain water may be substituted. This silver solu- 
tion requires to be iodized, that is a weak solution of 
iodide of ammonia or potassium must be added, a few 
drops only, or, which will answer equally well, a plate 
coated with collodion may be left in the solution for a 
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few hours, when it will be found that the creamy appear- 
ance of the plate, which may have been noticed two or 
three minutes after it was placed in the solution, will have 
disappeared. This “creamy” appearance is caused by 
the conversion of the iodide in the collodion into iodide of 
silver. Unless the silver solution be treated in this way, 
it is too active, and no certainty could be placed in the 
plates. Add one drop of nitric acid, and then the bath 
should be filtered. 

We are now ready to make use of the collodion and 
silver solution, but all the operations after the plate is 
coated with collodion must be conducted in a darkened 
room. In order to practice photography with pleasure 
and comfort, it is necessary to have a room specially 
arranged, or, at least, a portion of a room, the 
window of which may be darkened without much 
trouble. White light must be quite excluded, and this 
may be effected by covering a frame with black calico or 
brown paper, leaving about two or three feet, which may 
be covered with yellow paper. This will admit sufficient 
light to work by, and the light, passing through the yellow 
paper, being rendered non-actinic, is harmless, and the 
sensitive collodion film may be manipulated without 
fear of injury. The frame may be made removable, but 
it must fit so as to admit no white light. If convenient, 
a sink should be arranged, and a supply of water laid 
on. There should be a shelf for bottles and a table for 
the bath and other things in use. If the room cannot 
be used exclusively for photographic purposes a cupboard 
should be appropriated. One thing to be carefully avoided 
is dust. 

If such information should be required, the dealer who 
supplies the camera and lens will show how to “ focus” an 
an object. The ambitious amateur will probably think the 
best subject for his first essay should be a portrait, but our 
advice is decidedly in favour of a more simple subject. If 
in a room, place a table near a window with a good north 
light, and on the table place a statuette or any other 
suitable object. If it is preferred to work out of doors, it 
matters very little what the object may be ; an engraving 
placed in a vertical position, with the camera arranged 
“ square” before it, would be an easy subject. 

We are now ready to prepare a plate. Take one of the 
cleaned plates, and see that it is free from dust. Specs of 
dust would form small black spots in the negative, for we 
are about to take a negative, “glass positives” being quite 
out of date. Hold the glass by one corner in the left hand, 
then pour on to it what may appear to be sufficient col- 
lodion to cover it. Allow the fluid to flow to each 
corner, carefully preventing it touching the thumb 
holding the plate, otherwise, the surplus collodion may 
run where it is not required; then pour off into the 
bottle, move the plate ‘to and fro” for a second or two to 
prevent the collodion “ setting” in streaks. The collodion 
bottle can now be put aside, and the stopper replaced. 
One corner of the plate may be touched, and it will be 
seen whether the collodion has set. Put the plate 
at once on to the dipper, and slowly lower it into 
the bath,~but do not hesitate. A halt for a moment 
would cause a line to be marked on the plate which 
would spoil the negative. The bath should be in 
such a position with respect to the light that the plate can 
be easily inspected. After about three minutes, it may 
be withdrawn from the solution, and if it -look “streaky ” 
it is not yet ready, and it must remain in the bath of 
nitrate of silver until it presents an even surface when 
withdrawn. When ready, the plate must be placed in the 
“dark slide” of the camera with the prepared surface down- 
wards, that is, facing the lens when placed in the camera. 





Up to this point, everything should be done deliberately 
and without hurry. In hot weather it is desirable that 
the time between taking the plate from the bath and its 
development should not be longer than necessary, in order 
to avoid the drying of the plate or the partial drying. All 
sorts of troubles arise if too much of the silver solution is 
allowed to drain away, but we must not linger here to 
describe what those troubles are. Probably by the time 
they are first seen the amateur will have become sufficiently 
expert to detect the causes of his failures. 

No rule can be given as to the proper time necessary to 
“expose ” the plate, as much depends on the state of the 
light ; one or two trials should be made. If the picture 
‘* flashes” up too quickly, too much time may have been 
given ; and if the image does not appear in a few seconds 
after the developing solution has been poured on the plate, 
two little time may have been given—experience alone is 
required. In a good negative there should be a proper 
balance in the lights and shades. A very little practice will 
suffice to determine this point. 

The next important operation will be the development 
of the pictures, and this must be deferred till the next 
paper. Up to this point the amateur can be getting into 
working order. 








CHARLES R. DARWIN.* 
By THE Epiror. 


HARLES DARWIN, the Newton of Biology, died 
on Wednesday, April 19, 1882, aged 73 years. He 
was born on Feb. 12, 1809, at Shrewsbury. His father 
was Dr. R. W. Darwin, F.R.S.; his grandfather Dr. 
Erasmus Darwin, F.R.S., author of “The Botanic 
Garden,” “ Zoonomia,” and other works. Shrewsbury 
Grammar School may fairly be proud of the circumstance 
that the most eminent naturalist of the nineteenth century 
was trained under her care. In 1825 Darwin left Shrews- 
bury for Edinburgh, where he attended the University 
lectures for a period of two years, at the end of 
which he entered at Christ College, Cambridge. He 
took his degree in 1831. In this year he learned 
that Captain Fitzroy had offered to share his cabin 
with any competent naturalist who would accompany 
him in H.M.S. Beagle, which was about to sail on 
a voyage of circumnavigation. Darwin tendered his 
services, and doubtless the world owes to this circum- 
stance, more than to any other, the wideness of Darwin’s 
views as a naturalist, and the noble generalisation with 
which his name will in all future time be associated. 
The voyage in the Beagle has been described by himself 
in one of the most delightful works in the English 
language. The charm of foreign travel to a mind imbued 
as Darwin’s was with a sense of the significance of all 
Nature’s teachings, is graphically presented in the “ Jour- 
nal of Researches into the Geology and Natural History 
of the Various Countries visited during the Voyage of 
H.M.S. Beagle Round the World.” 

Returning home with shattered health, but with his 
mind prepared to search successfully into the secrets of 
Nature, Darwin was in no haste to propound crude or 
immature speculations. The facts he had observed, seemed, 
he tells us, to “throw some light on the origin of species— 
that mystery of mysteries, as it has been called by one of 
our greatest philosophers.” But fanciful imaginings were 
not the means by which this light was to be concentrated. 











* Abridged from a biographical notice (by the Editor of Know- 
LEDGE) which appeared in the Daily News for Friday last. 
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It would be well if every one who desires to advance the 
interests of science would bear in mind how our great 
naturalist proceeded at this stage of his researches. “ It 
occurred to me,” he says, “that something might, perhaps, 
be made out by patiently accumulating and reflecting on 
all sorts of facts which could possibly have any bearing on 
it.” Perhaps a few months might be thought no unsuitable 
period within which to arrange and systematise the ob- 
servations which were available for Darwin’s purpose. 
But no. “ After five years’ work,” he says, “I allowed 
myself to speculate on the subject, and drew up some short 
notes. These I enlarged in 1844 into a sketch of the con- 
clusions which seemed to me probable.” But even then he 
regarded his labours as only beginning. He was engaged 
during many more years in steadily pursuing the great 
object of his researches. Prevented by impaired health 
from working continuously for any great length of time, he 
returned again and again to his labours, affording, as Dr. 
Lankester has well remarked, “a noteworthy example of 
what difficulties may be overcome by untiring zeal, great 
perseverance, and a remarkable amiability and kindness of 
disposition.” During the interval, too, which preceded the 
publication of his “Opus Magnum,” he published many 
valuable contributions to scientific literature. Among 
these may be specially mentioned his ‘ Monograph 
of the Family Cirripedia” — that is of the class 
of animals to which the familiar barnacles and sea 
acorns belong. It is strange now to find that this 
work was spoken of in 1856 as that on which Darwin’s 
future reputation would be founded. “His great work,” 
says his biographer in that year, “and that on which his 
reputation as a zoologist will doubtless depend, is his 
‘Monograph on Cirripedia.’ The excellent style, the great 
addition made to the existing knowledge of the family to 
which it is directed, and the remarkable caution exercised 
by the author in coming to his conclusions, render this 
work a model of the manner in which such works should 
be written.” This was high praise, and praise bearing in a 
specially interesting manner on the estimate we are to form 
of that great work which was all this time in preparation. 
It is well to recognise that the chief characteristic of the 
man who has put forward the most daring biological theory 
of the present century was “remarkable caution in coming 
to conclusions.” 

In the year 1858, when the labours of Darwin on his 
theory of the origin of species were as yet unfinished, 
Mr. Wallace, who was then engaged in studying the 
history of the Malayan Archipelago, sent him a memoir 
embodying the same general conclusions to which he had 
himself been led, and requested that he would forward it 
to Sir Charles Lyell. This memoir was published in the 
third volume of the “Journal of the Linnean Society.” 
Sir C. Lyell and Sir Joseph Hooker, both of whom knew of 
Darwin’s work, suggested to him that it would be advisable 
to publish with Wallace’s memoir some brief extracts from 
his own manuscripts. This was accordingly done, and an 
abstract — necessarily imperfect, Darwin said — of the 
new theory of the origin of species by natural 
selection was published on November 24, 1859. It 
will be in the recollection of most of our readers 
with what a storm of mingled ridicule and indignation the 
new theory was received. Wild views spread on every 
hand as to its nature, and even those who had the means 
of mastering Darwin’s reasoning joined in misrepresenting 
and ridiculing his doctrines. A considerable time elapsed 
before the general public would consent to inform them- 
selves as to the real nature of the theory which they had 
been all but unanimous in abusing. Yet of this self-same 
theory, Professor Huxley (who from the beginning was one 





of its most earnest, eloquent, and laborious advocates) said 
ten years later before the Royal Institution of Great Britain, 
that so rapidly had it’ established itself in favour, that he 
began to think it would shortly require for its welfare a 
little healthful opposition. This would not be the place to 
discuss at length “the theory of natural selection (that is, of 
the preservation of favoured races in the struggle for exist- 
ence).” Presented briefly, it amounts tothis, that during along 
course of descent, species, not only of animals, but of plants, 
are modified by the selective preservation of slightly varied 
forms, adapted somewhat better than their fellows to the 
circumstances in which they are placed. How far this 
doctrine of the modification of species extends, even Darwin 
himself has not claimed to assert with confidence; but he 
went very far. “I cannot doubt,” he said, “that the 
theory of descent, with modification, embraces all the 
members of the same class. I believe that animals have 
descended from at most only four or five progenitors, and 
plants from an equal or lesser number.” He looked for- 
ward even farther, however. ‘Analogy would lead me 
one step further,” he said, “namely, to the belief 
that all animals and plants have descended from some 
one prototype; but this inference is chiefly grounded 
on analogy, and it is immaterial whether or not it be 
accepted. The case is different with the members of each 
great class, as the Vertebrata, the Articulata, &c., for here 
we have distinct evidence that all have descended from a 
single parent.” Daring as these views seem even now, it 
is difficult to recall how much more daring they were when 
Darwin first propounded them. To a large proportion of 
the naturalists of our day Darwin’s theory seems almost 
beyond question ; the young and rising naturalists in par- 
ticular, of whom Darwin expected with confidence that 
they would be able “to view both sides of the question 
with impartiality,” have justified his confidence; but 
when he announced his theory, there were not twenty 
living men who were likely to receive it with favour. It 
was in an especial manner on account of its supposed 
bearing on religious questions that the Darwinian theory 
when first propounded was repugnant to the feelings of 
many conscientious men. Gradually, however, it was felt 
that the new theory, rightly understood, tended to raise 
instead of to degrade, as was alleged, our conceptions of 
the scheme of creation. To quote the noble words with 
which Darwin concluded his treatise: “From the war of 
nature, from famine and death, the most exalted object 
which we are capable of conceiving—namely, the produc- 
tion of the higher animals, directly follows. There is 
grandeur in this view of life, with its several powers, 
having been originally breathed by the Creator into a few 
forms or into one; and that whilst this planet has gone 
cycling on according to the fixed law of gravity, from so 
simple a beginning endless forms most beautiful and most 
wonderful have been and are being evolved.” 

In the “Origin of Species” Darwin had not actually 
expressed his views as to the ancestry of man, though he 
had left them to be very clearly inferred. ‘It seemed to 
me sufficient to indicate that by this work ‘light would be 
thrown on the origin of man and his history,’” for this 
implied that man “must be included with other organic 
beings in any general conclusion respecting his manner of 
appearance on this earth.” But in the “ Descent of Man” 
Darwin dealt at length and boldly with that subject on which 
he had hitherto deemed it well to be reticent. He presented 
man as co-descendant with the catarhine, or “down-nostrilled” 
monkeys, from a hairy quadruped, furnished with a tail 
and pointed ears, and probably a climber of trees. Nay 
he traced back the chain of descent until he found, as the 
progenitor of all the vertebrate animals, some aquatic 
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creature provided with gills, hermaphrodite, and with 
brain, heart, and ether organs imperfectly developed. The 
treatise in which this view is presented falls in no respect 
behind Mr. Darwin’s other great work in closeness of 
reasoning and grasp of facts. The portion of the work 
—more than one-half—bearing on sexual selection, if 
somewhat less satisfactory and conclusive, forms yet a 
most important contribution to the wide subject of the 
genesis of species. The closing words of this treatise may 
fitly here be quoted. After speaking of the distaste with 
which many persons would probably regard his conclusions 
as to the descent of man, and then touching on the hopes 
which the advance of the human race in past ages seems 
fairly to justify, he says we are not, however, concerned 
‘with hopes or fears, but only with the truth as far as 
our reason allows us to discover it. I have given the 
evidence to the best of my ability, and we must acknow- 
ledge, as it seems to me, that man with all his noble quali- 
ties, with sympathy which feels for the most debased, with 
benevolence which extends not only to other men, but to 
the humblest living creature, with his godlike intellect 
which has penetrated into the movements and constitution 
of the solar system—with all these exalted powers—man 
still bears in his bodily frame the indelible stamp of his 
lowly origin.” 

After the publication of his first great work, Darwin 
continued to gather evidence tending to strengthen his 
theory. In 1862 he published his remarkable work on the 
“ Fertilization of Orchids ;” and in 1867 his “ Domesti- 
cated Animals and Cultivated Plants, or the Principles of 
Variation, Inheritance, Reversion, Crossing, Interbreed- 
ing, and Selection under Domestication.” In 1872 Mr. 
Darwin published “The Expression of the Emotions in 
Man and Animals ;” in 1875, “ Insectivorous Plants ;” in 
1876, ‘‘ Cross and Self-Fertilization in the Vegetable King- 
dom ;” and in 1877, “ Different Forms of Flowers in 
Plants of the same Species.” Only last year appeared his 
work upon earthworms, in which he traced the operations 
of worms in gradually covering the surface of the globe 
with a layer of mould. ” 





OUR ANCESTORS. 
III.—THE TEUTONS. 
By Grant ALLEN. 





a.” does not seem likely that the Roman occupation left 

much permanent mark upon the ethnology of Britain. 
So far as we can judge, the Romans held the soil very 
much as we ourselves hold India—by a purely military 
tenure. A little sprinkling of Italian blood may perhaps 
have been indirectly introduced by the legionaries, though 
comparatively few even of these were really Roman. Most 
of them were Gauls, Spaniards, Germans, and Low Dutch 
peoples; and their influence could only have been felt, 
ethnographically speaking, in the immediate neighbourhood 
of the military stations, where a few half-breeds may have 
mingled scantily here and there with the native population. 
A more important result of the conquest, however, would 
doubtless be found in the general amalgamation of the 
older Celtic and Euskarian elements under stress of 
the new overlords. There is reason to believe that 
the greater number of Britons sank into the posi- 
tion of serfs, either employed on the great corn farms 
into which the land was parcelled out, or in the 
mines of Oornwall, Sussex, and the Forest of Dean. 
This grinding and levelling system of slavery must have 
pressed pretty equally upon Celts and Euskarians, light- 





haired Belge and dark Silurians, the former conquerors 
and the former slaves. Confused together in such a 
common serfdom, the two types seem to have coalesced, 
so that the lighter and numerically weaker Aryan Celts 
became practically almost merged into the darker and 
more numerous Euskarians. At least we know that 
ever since the Roman days, and down to modern times, 
the so-called Celts of Wales, Cornwall, and the High- 
lands are, for the most part, dark-haired and dark-skinned 
people of a more or less distinctly Euskarian physique, 
intermixed with comparatively few individuals of the true 
light Aryan type; and, as the races were distinct in the 
days of Cesar and Tacitus, the coalescence probably took 
place during the period of the Roman occupation. 

After the Romans were gone, however, a second flood of 
Aryan immigration began to spread over the land. The 
new comers were the English and Saxons, two Teutonic 
tribes of Low Dutch pirates, who then inhabited Sleswick 
and the coasts of Hanover and Friesland. There is no 
doubt that the original English were a light-haired, light- 
skinned, blue-eyed people of the ordinary Aryan sort. 
They came over in small clans or families, and settled first 
on the east and south coasts, from the Firth of Forth to 
Southampton Water, making their way, in most cases, into 
the interior, as was natural for pirates, by means of the 
inlets or estuaries. Whether the Teutons utterly exter- 
minated the native Britons or not is a question that has 
been much debated from the historical point of view ; and 
the weight of mere historical authority is certainly on the 
side of extirpation. Mr. Freeman and Canon Stubbs are 
both in favour of the belief that the early English conquerors 
killed off all the Britons—that is to say, in terms of our pre- 
sent discussion, the mixed Celtic and Euskarian inhabitants 
of the Romanised province—while Mr. J. R. Green, the 
very latest writer on the subject, is of opinion that the 
Britons were simply driven off in the struggle, but not to 
any appreciable extent absorbed or enslaved by the con- 
querors. From the anthropological point of view, how- 
ever, such a belief is absolutely untenable. The existing 
English people is certainly not a pure Teutonic race, nor 
anything like one. It is a mixture, partially Teutonic, 
partially Celt-Euskarian ; and to this fixed ethnological 
fact the history must somehow or other be accommodated. 
Every competent anthropologist, from the days of Phillips 
and Thurnam to the days of Professors Huxley and 
Rolleston, has consistently maintained that thesis. It is 
impossible to twist the evidence of plain modern facts to 
suit the supposed history, but it is very easy to reconstruct 
the history so as to accord with the existing facts. 

The earliest English settlements were undoubtedly made 
along the coasts of Kent, Sussex, East Anglia, and York- 
shire. In Sussex, it seems as though the Saxon invaders 
did really drive away almost all the “ Welsh” into the 
forest of the Weald, where their descendants may still, 
perhaps, be found; but elsewhere the Britons appear to 
have been partially subdued and enslaved. In Kent, 
where a body of Jutes landed, the dark type is still quite 
common ; while, in old interments of the heathen age, Jute 
and Briton are still recognised side by side, the anatomical 
peculiarities of their skulls being distinctly recognisable 
to a technical eye. In the plain of Yorkshire, Professor 
Phillips long ago pointed out that two very different types 
of physique still prevail, the one tall and light, of English 
or Danish origin ; the other short, squat, dark, and black- 
eyed, of British or Euskarian origin. Similar dark people 
are also common among the supposed pure English of 
Lincolnshire and East Anglia; while they are not in- 
frequent in the oldest settled parts of Wessex, about 
Hampshire, Wiltshire, and the Isle of Wight. In fact, 
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there is good ethnological reason for believing that, 
even in this most English part of England, the first 
Teutons did not wholly drive away the Britons, but 
conquered and enslaved some of them. ‘This belief is 
fully countenanced by the few historians who have handed 
down to us some meagre traditional account of the English 
settlement ; for both the Welsh monk, Gildas, who wrote 
a hundred years after the landing of the English in Kent, 
and the English monk, Beda, who wrote nearly a century 
later, inform us that some of the Britons gave themselves 
up as slaves to their conquerors. No doubt such slaves 
would be quickly Teutonised in creed, and Anglicised in 
speech; but from the ethnological point of view a 
Euskarian is a Euskarian still, whatever religion he may 
happen to profess, or whatever language he may happen to 
speak. His tongue or faith would produce no immediate 
change in the colour of his skin and eyes. To this day, 
indeed, the darker people in the east of England are mainly 
to be found among the peasantry. 

The midland districts of England were slowly conquered 
by the English setting out from their earliest colonies on 
the coast ; and as they moved inward, they appear to have 
spared more and more of the native Britons at each 
advance, and even to have substituted political subjugation 
for personal slavery. For example, it seems likely that 
the West Saxons landed in Southampton Water about fifty 
years after the Jutish conquest of Kent. They settled in 
Hampshire after some years’ hard fighting, but more than 
half-a-century elapsed before they conquered Old Sarum 
and occupied Wiltshire. Still more slowly did they proceed 
across Dorset and Somerset, reaching Bath after nearly a 
century, Bradford after a century and a half, and Taunton 
after two centuries. In these two counties the proportion 
of Celt-Euskarian blood is very strong; in Devon, which 
was only finally annexed more than three hundred years 
after the first landing, the Teutonic element even now 
represents a mere fraction. As to Cornwall, that of course 
retained even its Celtic speech till the last century, as some 
parts of Devon did till the reign of Queen Elizabeth. In- 
deed, Alfred the Great in his will describes all the people of 
Wilts, Somerset, Dorset, and Devon as Welsh-kind. This 
one example will show the comparatively small amount of 
Teutonic blood that the English invasion actually brought 
into the country. It was just the same elsewhere. In 
the Severn valley, for instance, Welsh and English 
coalesced very early, and the people of Gloucestershire, 
Worcestershire, Shropshire, and Cheshire belong very 
largely to the dark type, while those of Herefordshire and 
Monmouthshire are purely Welsh by blood. So in the 
north, a great Welsh kingdom of Strathclyde long held out 
between Glasgow and the Mersey, and when at last it was 
conquered by the English of Northumbria, its people still 
remained upon the soil as subject inhabitants. To this 
day, the dark type is common in Lancashire, Ayrshire, and 
the hill districts of the West Riding, though in Cumber- 
land and Westmoreland there is a large later infusion of 
light Scandinavian blood, about which more hereafter. 

Thus, the English occupation was really, to a great 
extent, rather a mere Teutonisation of Britain than an exter- 
mination of the original Britons. The light Aryan stock, 
no doubt, received a large accession of strength ; but the 
dark Euskarian stock was not by any means annihilated 
or driven away. In Sussex, Essex, and the Lothians, the 
English seem to have settled -very thickly, and to have 
spared very few of the native Britons, though we must 
remember that these parts were probably inhabited for the 
most part by fairly pure Celts (not Euskarians), whose 
descendants we cannot now discriminate from those 
of the equally Aryan Teutons. In Yorkshire, Lincoln- 





shire, East Anglia, Kent, and Hampshire, the con- 
querors apparently enslaved a considerable number of 
the dark serfs whom they found upon the soil; and 
their type is still preserved amongst the peasantry 
of those districts. As we move westward and inland, 
however, we find fewer and fewer pure English, mixed 
with a larger and larger proportion of dark natives. In 
the eastern midlands, the light type is commonest; in 
the western midlands and the Severn valley, the dark type 
distinctly predominates. In Devonshire, Herefordshire, 
Lancashire, and Ayrshire, a few English overlords seem, 
after a long struggle, to have settled at last among a very 
large subject population. And finally, into Cornwall, 
Wales, and the Highlands, the English never penetrated 
at all, except as purely political conquerors. But we must 
leave over for another paper the settlements of the Scan- 
dinavians in Scotland, the Lake district, and Ireland, as 
well as the existing distribution of the ethnical elements 
in the British Islands of our own day. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 


NintH NOotIce. 


MIDST all the brilliancy of the electric light display, 
it is scarcely to be wondered at that several exhibits— 
indeed, we may say several classes of exhibits—pass almost 
unnoticed. Even in walking through the nave—the prin- 
cipal part of the Palace—we can observe a number of stalls 
richly laden with apparatus, more or less interesting and 
unique, around which hardly a person is to be seen ; while, 
if we turn our eyes to either the Swan, Edison, Brush, or 
other electric light exhibits, we behold always a crowd of 
visitors, all more or less interested in what they are so 
intently gazing on. 

One of the displays having great interest for the scien- 
tific visitor is that of Messrs. Blakey, Emmott, & Co., of 
Halifax. They have two stalls—one in the nave, close to 
the Post-oftice exhibit, and the other in the gallery. Their 
exhibits are catalogued in eight out of the fourteen classes 
into which the exhibition is divided. In Class I., they 
exhibit apparently excellent frictional machines, of the 
Winter and other types, and other apparatus for explaining 
static electricity. 

Class II. (Batteries and allied apparatus) is well repre- 
sented, but here, as in a number of the other classes, there 
is considerable difficulty in tracing exhibits to their proper 
class. Apparatus is shown designed for innumerable pur- 
poses ; but perhaps the greatest amount of interest centres 
in the telephonic display. A great feature one cannot help 
noticing is the extreme care that has evidently been taken 
to give the apparatus the highest attainable point of effi- 
ciency, which can only be accomplished by using the best 
materials, and paying unusual attention to the processes of 
manufacture and finishing. It must not be imagined, how- 
ever, that we are championing extravagant apparatus—such, 
for instance, as the very elaborate Crossley Transmitter, 
but our remarks refer more particularly to meaner-looking 
apparatus. 

Assuming that our readers have seen a telephone circuit, 
they will doubtless remember that such a circuit is generally 
furnished with a call-bell. An electric current is required 
to work the bell, and Messrs. Blakey & Co. exhibit some 
well-made apparatus, in which the current is generated by 
turning a handle, and so revolving a Siemens’ armature (see 
our articles on “ Electric Generators”) between the poles 
of strong permanent magnets. The apparatus is very 
small, but is, nevertheless, said to be capable of ringing a 
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bell at a distance of 300 miles. The magnets used are very 
good, and are claimed to be capable of sustaining ten times 
their own weight. 

In the same series of exhibits is a large switch-board 
(intended for telephone exchange oftices), by means of 
which any one of the fifty subscribers it is constructed to 
accommodate may be put in communication with either of 
the other subscribers. 

In the “Telegraphs” class there is a tolerably good 
display of certain forms of apparatus, although none of 
the high-speed instruments are shown. The British Govern- 
ment manufacture their own apparatus; but railway 
companies, submarine cable companies, and foreign and 
colonial administrations (all of which, generally speaking, 
use the Needle, Morse, and other low-speed systems), doubt- 
less give plenty of employment to makers of such instru- 
ments as are here exhibited. 

In the class set apart for clectro-medical apparatus, 
Messrs. Blakey & Co. have a very good exhibit, embracing 
several forms of battery, more especially noted for the 
fittings. Amongst the apparatus may be noted Messrs. 
Mottershead & Co.’s Leclanché Batteries. They consist of 
20, 30, or 50 cells. These cells are made of vulcanite, 
and are all sealed up after being charged, so that none of 
the liquid can be spilled. Our readers may be aware that 
the Leclanché Cell contains no acid, and, if only required 
for a few minutes at a time, it will last for many months— 
perhaps years. The reason of this is that, whereas in an 
acid battery, chemical action takes place whether the 
electrical circuit is complete or not, in such batteries as 
the one we are considering, no action goes on unless there 
is a complete electrical circuit. 

The batteries are manufactured in two series, the first 
being handsomely fitted in mahogany cases, with nickel- 
plated or gilt accessories, while the second series are fitted 
up in plain black wood cases. It is asserted that the same 
cells are used in each series, so that they are equally 
efficient. The utility of such an arrangement is obvious, 
and it is to be hoped that other makers will see their 
way to following so good an example. 

A little switch (or, as they call it, a current selecter) is 
fitted to the case, to enable the operator to bring any 
required number of cells into action, a set of shunts being 
also provided for cutting off the initial cells, and so equal- 
ising the labour which the various cells are called upon to 
perform. It is hardly necessary or advisable to enlarge 
upon the various forms of electrodes exhibited, designed, 
as they are, for a multitude of purposes, nor can we now 
enter into a description of the other apparatus in this 
collection, but it is recommended that our readers visiting 
the Palace should inspect it for themselves, 

There are several other exhibitors of electro-medical 
apparatus; but grave doubt exists in the minds of elec- 
tricians, as well as physicians, as to the utility of a con- 
siderable proportion of the appliances now before the public, 
and a great deal remains to be proved before any appre- 
ciable amount of faith in them can be said to exist. We 
should have said more about them, but there are many 
other subjects which demand our consideration—such as 
secondary batteries and electro-motors, to one of which we 
must next direct our attention. 





RECLAMATION.—A correspondent, with a signature so singularly 
business-like that we can only guess that his name ends with the 
letters “an,” or “‘om,” or “ard,”’ informs us that the information 
respecting “‘ Accumulative Sinking Fund,” at p. 514, is taken without 
acknowledgment from his “‘ Ingall’s Foreign Slk (or Tlk) Manual.” 
We regret that any correspondent should have failed to mention 
the source from which information sent to us has been obtained ; 
but, doubtless, the omission was due to inadvertence. 





Rebielvs, 





THE STARS AND THE EARTH. 


CHARMING little work. If there is any way in 
which the human mind can conceive the possibility of 
Omniscience, it is the way shown by the author (unknown) 
of this treatise. He shows that the universe encloses 
the pictures of the past, like an indestructible and in- 
corruptible record containing the purest and clearest truth. 
“ As sound propagates itself in the air, wave after wave, 
and the stroke of the bell or the roar of the cannon is 
heard only by those who stand nearest, in the same moment 
when the clapper strikes the bell or the powder explodes ; 
but each more distant spectator notes a still greater interval 
between the light and the sound, until the human ear is no 
longer able to perceive the sound on account of the distance, 
—so, according to our ideas, the pictures of every occurrence 
propagate themselves into the distant ether upon the wings 
of the ray of light. Thus that record which spreads itself 
out further and further in the universe, by the vibration of 
the light, really and actually exists and is visible; but to 
eyes more powerful than those of man.” This is the lesson 
expounded in the first part of this little book. The second 
still further illustrates this pregnant idea, by showing that 
a point of view is conceivable from which the universe no 
longer requires the expansion of time and space in order 
to exist and to be intelligible to us, and how with such a 
point of view we can imagine and completely understand 
the universe as the work of a single Creator. 








CHINESE MrtTHop oF MANUFACTURING VERMILION.—There are 
three vermilion works in Hong-Kong, the method of manufacture 
being exactly the same in each. The largest factory consumes 
about 6,000 bottles of mercury annually, and it was in this one that 
the following operations were witnessed:—First Step; A large, 
very thin iron pan, containing a weighed quantity (about 14 lb.) of 
sulphur, is placed over a slow fire, and two-thirds of a bottle 
of mercury added. As soon as the sulphur begins to melt, the 
mixture is vigorously stirred with an iron stirrer until it assumes 
a black, pulverulent appearance, with some melted sulphur 
floating on the surface. It is then removed from the fire and 
the remainder of the bottle of mercury added, the whole being 
well stirred. A little water is now pcured over the mass, which 
rapidly cools it. The pan is immediately emptied, when it is 
ready for the next batch. The whole operation does not last more 
than ten minutes. The resulting black powder is not a definite 
sulphide, as uncombiued mercury can be seen throughout the whole 
mass; besides, the quantity of sulphur used is much in excess of the 
amount required to form mercuric sulphide. Second Step: The 
black powder obtained in the first step is placed in a semi-hemi- 
spherical iron pan, built in with brick, and having a fireplace 
beneath, covered over with broken pieces of porcelain. These are 
built up in a loose porous manner, so as to fill another semi-hemi- 
spherical iron pan, which is then placed over the fixed one and 
securely luted with clay, a large stone being placed. on the top 
of it, to assist in keeping it in its place. The fire is then 
lighted and kept up for sixteen hours. The whole is then 
allowed to cool. When the top pan is removed, the vermilion, 
together with the greater part of the broken porcelain, is attached 
to it in a coherent mass, which is easily separated into its compo- 
nent parts. The surfaces of the vermilion which were attached to 
the porcelain have a brownish-red and polished appearance, the 
broken surfaces being somewhat brighter and crystalline. Third 
Step: The sublimed mass obtained in the second step is pounded in 
a mortar to a coarse powder, and then ground with water between 
two stones, somewhat after the manner of grinding corn. The 
resulting semi-fluid mass is transferred to large vats of water, and 
allowed to settle, the supernatant water removed, and the sediment 
dried at a gentle heat. When dry it is again powdered, passed 
through a sieve, and is then fit for the market.—Journal of the 
Society of Chemical Industry. 





* “The Stars and the Earth: or Thoughts upon Space, Time, and 
Eternity.” (Bailliére, Tindall & Co., London.) 
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Our Star Mar.—The circular boundary 
of the map represents the horizon. The 
map shows also the position of the equator 
and of that portion of the Zodiac now most 
favourably situated for observation. For 
the motions of the planets Jupiter, Mars, and 
Uranus, consult the Zodiacal maps in Nos. 
ll and 19. The names of ninety-nine stars 
of the first three magnitudes are given 


below. 


On April 30, at 10.30 p.m. 
On May 3, at 10.15 p.m. 
On May 7, at 10. Op.m. 
On May 11, at 9.45 p.m. 
On May 15, at 9.30 p.m. 
On May 19, at 9.15 p.m. 
On May 22, at 9. 0 p.m. 
On May 26, at 8.45 p.m. 
*On May 30, at 8.30 p.m. 
*Oo June 3,at 8.15 p.m. 
*On June 6,at 8. 0 p.m. 


* It is daylight at these times. 


ARABIC NAMES OF STARS. 


The following table exhibits the names of 
all the stars of the first three magnitudes 
whose names are in common use :— 


a Andromede _... ... Alpheratz 
: ... Mirach, Mizar 
... Almach 
... Sadalmelik 
. Sadalsund 
«. Skat 
. Altair 
. Alshain 
.. Tarazed 
. Hamal 
. Sheratan 
... Mesartim 
. Capella 
— kan ... Menkalinan 
Bodtis ... ae ... Arcturus 
... Nekkar 
..« Izar, Mizar, Mirvach 
wee ons ... Muphrid 
Cannm Venat. ... ... Cor Caroli 
Canis Majoris .. ... Sirius 
sae ... Mirzam 
ca oe ... Adara 
Canis Minoris ... ... Procyen 
aye ... Gomeisa 
... Secunda Giedi 
. Dened Algieds 
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a Cassiopeia 


Coronez Borealis 
a Corvi 
é 
a Crateris 
a Cygni 


«a Draconis 


Piscis Australis 
Sagittazii 
Scorpionis 
Serpentis 

Tauri 
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rsa Majoris " 


Ursee Minoris 
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a Virginis 
2 


ene 


... Schedar 

.. Chaph 

. Alderamin 
. Alphirk 


Errai 


. Menkar 
... Diphda 
... Baten Kaitos 
... Mira 
..« Phact 
... Alphecca 
. Alehiba 
.. Algores 
... Alkes 
... Arided, Deneb Adige 
... Albireo 
... Thuban 
... Alwaid 
. Etanin 
. Cursa 
. Zaurac 
... Castor 
... Pollux 
... Alhena 
... Wasat 
... Mebsuta 
... Ras Algethi 
... Korneforos 
... Alphard, Cor Hydre 
. Regulus, Cor Leonis 


Leneb Aleet, Denebola, 
Deneb 


. Algeiba 
.. Zosma 
... Arneb 
... Luben el Genubi 
... Zuben el Chamali 
... Luben Hakrabi 
... Vega 

.. Bheliak 


Sulaphat 


. Ras Alhague 
... Cebalrai 
... Betelgeux 
... Rigel 
... Bellatriz 
. Mintaka 
... Alnilam 
... Markab 
... Scheat 
... Algentb 
... Enif 
... Homan 
... Mirfak 
... Algol 
. Fomalhaut 
... Kaus Australis 
... Antares, Cor Scorpionis 
..» Unukalhai 
... Aldebaran 
... Nath 
... Alcyone (Pleiad) 
... Dubhe 
... Merak 
... Phecda 
.. Alioth 
... Mizar 
... Alkaid, Benetnasch 
.. Talitha 
... Polaris 
... Kochab 
.. Spica Azimech, Spica 
... Zavijava 
1. Vindemiatria 
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‘ a » 
THE LAMSON CASE. eg [ee | eles Pat | a | . | ° 
MONG the affidavits bearing on the case of Dr. Lamson re- : 
ceived by Mr. A. W. Mills, the prisoner’s solicitor, was one "ag Ne =) | 2a/o8 z, | - | 2 | ° 
by Dr. H. H. Kane, who has charge of a hospital in New York cms ee ee ee eee ieee 
devoted to the treatment of persons habituated to the use of opium ‘came | Or | alor z, | pan | 2 | ae es 
and other drugs. He is described as author of the following works | oh Wh} oe] a} an 3 
on the subject :—‘‘ The Hypodermic Injection of Morphia; its His- z, 5 
tory, rh eo ay and Sine” New York, 1879; “Drugs that | O | “Peat 53 | a Ra aae)" | sale | “ > 
Enslave ; a Study of the Opium, Morphine, Chloral, and Hashisch S “A 
Habits,” Philadelphia, 1881: and “Opium Smoking in America and ‘sony, | SR | 2188 | EAE |" | ao | a |¢ 
China,” New York, 1882. After mentioning that the majority of re ae 
his patients are and have been physicians or druggists, and | ‘uopp | 2B | 8 |az | co wa = | ° | b 
dwelling upon the tendency to carelessness in prescribing : ig. 
morphia and other drugs which he had noticed in the case ug 1221/2 Et | - 4 | ° |3 ie 
of those who had become accustomed to use large doses | wea Hassle Boca a e | bare 
of such drugs themselves, Dr. Kane remarks that, as regards ce ee Rin EE RT ow aay ee Bs; 
the question of insanity from the habitual use of opium or WS |S E [ae | ne | | Y | LB 
its alkaloids, more especially morphia, but little definite is eS TEE hee Ga ea on g sy 
. « Y | 
known. Insane asylum reports every year record from one to eight | ug | 3 | ey | BR | ne | = | ao | sll toad 
or nine cases of insanity attributed to the prolonged use of opiates, | | ===) ——— ; : “hen @ 
and physicians in general practice recognise the use of narcotics as | “|, *sauy, | Se Se. 1/5 | 25 | zane | | ° o12 me 
a rare, though well-established, cause of insanity. A person with | ,3} iS ; ita SR fees fe el ee Bic a 
an hereditary tendency to insanity, or with a mind weakened from | | 4 ‘POM | Sa) | aq | O38 | nD | oy | = | o |es 
any combination of circumstances, or from actual bodily disease, Sy i, a5 oe: Ed bactl ee: et pees FE: 3 
using this drug in large amount for a considerable time, could hardly <a S ii Pa) 21a3| ae |” f e |\on 
escape some unsettling of his mental and moral powers. In the sony | BR | A} AS ip O° 1? lee 
majority of instances the insanity thus produced is chiefly marked LF PN RR) FE PR : a lar Be 
by weakening of the will power, entire change of the moral tone, < “U0 | 10 | — | ay | ua wo Fal | | - | |“ = 
loss of business ability, sundering of family ties, and carelessness Pas ——s PG EE a eas | ia 
about the ordinary duties of life. Actual mania, melancholia, a | ‘ung | Bo | R | RZ | BAS | = | no | ° ra 
and dementia are probably rare, but have undoubtedly occurred 5 ge 
from this cause. Some persons inherit or acquire in after- | Gy 4eg | 339 I | 83 | NE \* | aw |=ige 
life an idiosyncrasy which renders them more susceptible to the | <4 ey onl i Se 
physical, mental, and moral ill-effects of opium, than obtains | 2 3 rnolrloe - © . 7 ~ 
in the ordinary individual, and a like idiosyncrasy has been known an | nds a> Ee ’ | ir FA 
to lead to death from doses previously considered safe. This is o a Prag PE Pre hae em = a 7 
especially true with reference to the hypodermic use of morphia. Ci J | ‘sang, | 1 | ” | a> | Fae | | oe | i bb 4 
Certain persons can take large doses of opium for years with | Q) QO | ‘ a =F és : oe 
. . he . a by | GZ | Freire] ao a) rt w» | 
impunity, while others, of a peculiarly nervous temperament, are | A/ & PPM | ios | | Am | ANS | of 8 | ae 2 
injured out of all proportion to the time the drug has been used or | | 4 | —— akg 
the amount taken. In the majority of cases, habitual users stop | | sony, | St\|N/SS | SAE | ” | S) | = | se 
short of aciual insanity as ordinarily classed, although they mani- Pa Prd Bee ‘ zs ae 
fest marked deterioration or total abolition of will, power, and | ox | - | 2a | Z > | nN | E ‘Boon 
memory. A tendency to lie with reference to their habit, inatten- - mn re * i> * —- 2 nf F ~ is 3 
tion to family and business, and the manifestation of a very decided | oon tn | ° | ax | - | 10 ee | } | @ = 
change in moral tone may be marked. Dr. Kane would say, in 2 S jwml}alas % la & 
conclusion, that of all forms of the opium habit, that of hypodermic | 6 | eee ai Gs Gane as ——_ tia 
injection as a rule works the most harm in the shortest time.— | —& | ‘yeg | 2B | = | RB Ane | is | xv | * ie 
Times. - : ——_—|d & 
=| ‘Hy |e3 a 3% | ame |* | ° an: 
ANCIENT TABLETS FROM SIPPARA, OR SEPHARVAIM.—Nine cases, | “| , |— a : me oar ga 
representing a portion of the results of the researches just on the | 4} 2 | -sanyy, | 83 | * | RB | = | - | 2o 1/Q@/sé.. 
point of being resumed by Mr. Hormuzd Rassam, who left this 5 & — tft eg 
country for Alexandria and Babylon on the 6th instant, have just < pam | 33 | % | Ro | ne | 0 | Ro jp ee 
arrived in London. The tablets which they contain are, for the | Q) | | EE —| 3 4 
most part, small, and, either whole or in a fragmentary condition, aes aala | & B> | a | _ | = | So. 
are estimated to reach about five thousand in number. The texts | ae pet [a pas | eae “> | os 
on the tablets are large beyond precedent, as compared with the ae a | 3 
size of the vehicle on Gulch they are inscribed. The new importa- a0) ‘wH | 8S | " | ie | * | = | : as | ° & 
tion, so far as it has been investigated, consists chiefly of trade eH a ete Toa iguamaaees (pera 
documents, and largely of contracts for the sale or supply of corn ~ ‘ung | 2S | ™ | Rx | ane | ci | ao fa ig? 
and other agricultural products. They are dated in the reigns of | > | : —— - SS lon 
Samassumukin and Kandalanu, the Chinladanus of the Greeks, who | 7 ‘yeg | 25 | = | Ro | ° | ° | ga | i 3 
were contemporary with the latter half of the reign of Assurhanipal, : wal Deacon rd | _5 
or Sardanapalus, of Assyria, about B.c. 646. The tablets are from am =k | - | an | nn | © | a | o |*4 
Aboo-habba, the site of the ancient Sippara, the Sepharvaim of WT jow la | ae a ; | ap 
the Old Testament, which is mentioned by Sennacherib in his mc on ie et a ai on ieee 
letter to Hezekiah as one of the cities whose kings had been unable | i | ws | - | AD | | | . | |S a 
to resist the might of the Assyrians. Sippara—or Pantibiblon, as 2 FSR | ES = R ; Biz lo B 
the Greeks called it—is mentioned by Berosus as having furnished A | “Pe | Ss | ~ | RS | Dns | 7 | H | R 7 
five out of the ten Chaldean kings of the time before the Flood, =) mat We — 7 di 
and as the place where Xisuthrus, or Noah, buried the records of | -sony, | Ss | > | Ss | AAe | = | 2 | es 
the antediluvian world at the time of the Deluge, and from which < = 7) 
his posterity afterwards recovered them. The Hebrew term Sep- ‘U0 | RQ |o | Ra | 2) | ii | a | Se ie 
harvaim, which is the verbal equivalent of the “two Sipparas,” is iss ke eeres ie 2 
applied to twin cities, one of which is situated on each side of the , mir | | or | —— | ~ | | on 
river. The Sippara from which the tablets just received in London stn | <o | aiay | AF - F = 
have been procured, is the Sippara of Samas, Tsipar sha Shamas, = Bi? Rick © eos ole 
or Sippara of the Sun God, as being a place, par excellence, where |» | | ,, moa) 83 3 =| s% | 2 ia 
the sun was a chief object of worship. The other Sippara, or S| me | #8 eg 3s 3 3A 33 \35 * 
Sippara of Anunit, which is supposed to have contributed in ancient S| a’e | ae | a g2| 2 radb 
times to name the Sepharvaim «f Scripture history, is up to the a | | -apeqg ur sojourn) | | ory 
present moment unknown to mv ern investigation. (| sf aajomsoqy | -ormg | PUMA OUYBOAA fy 
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Letters to the Critor, 
(The Editor does not hold himself responsible for the opinions of his corr dent: 








He cannot undertake to return manuscripts or to —— with their writers, All 
communications should be as short as possible, consistently with full and clear state- 
ments of the writer's onan na 
All Editorial communications should be addressed to the Editor of KNOWLEDGE; 
Busi: ications to the Publishers, at the Office, 74, Great Queen- 
street, W.C. 


Ali Remittances, Cheques, and Post-Ofice Orders should be made payable to 
Messrs. Wyman & Sons. 

*.* All letters to the Editor will be Numbered. For convenience of reference, 
pit puny. when referring to any letter, will oblige by mentioning its number 
end the page on which it appears. 

All Letters or Queries to the Editor which require attention in the current issue of 
KNOWLEDGE, should reach the Publishing Office not later than the Saturday preeeding 
the day of publication. 


(I.) Letters to have a chance of appearing must be concise; they must be drawn 
up in the form adopted for letters i so that they may go untouched to the 
printers ; private communications, therefore, as well as queries, or replies, to 
queries (intended to appear as such) should be written on separate leaves. 

(II.) Letters which (either because too iong, or unsuitable, or dealing with 
matters which others have discussed, or for any other reason) cannot find place 
here, will either be briefly referred to in answers to correspondents, or acknowledged 
in a column reserved for the purpose, 











“In knowledge, that man only is to be contemned and despised who is not in a 
state of transition. . . . . Nor is there anything more adverse to accuracy 
than fixity of opinion.” — Faraday. 
‘There is no harm in making a mistake, but great harm in making none. Show 
me & man who makes no mistakes, and I will show you @ man who has done 
nothing.’’—Liebig. 
“ God’s Orthodoxy is Truth.”—Charles Kingsley. 


@ur Correspondence Columns. 





DOES THE MIXTURE OF BLUE AND YELLOW MAKE 
GREEN LIGHT? 

[888]—In Vol. I., page 538, of KNowLEepGr, Mr. W. Benson 
asserts that chloride of copper affords, before the ‘‘ blowpipe,” a 
sea-green or verdigris light. The following equally eminent autho- 
rities, on the other hand, maintain that this light is blue. (1) 
Crookes: ‘‘ Mitchell’s Manual of Assaying,’’ page 370, ‘‘ Chloride 
ef copper alone colours the flame blue;” (2), Plattner, “‘ Probir- 
kunst mit dem Léthrohre,” page 269, “The azure-blue flame of 
chloride of copper ;” (3), Berzelius ‘“‘On the Blowpipe,’’ Whitney’s 
translation, page 82, “‘ Chloride of copper gives a beautiful blue 
flame, inclining to purple ;” and at page 211, writing of atacamite, 
‘alone it tinges the flame intensely blue ;”’ (4), Fresenius, “ Qual. 
Anal., 1872,’’ page 192, ‘‘Chloride of copper affords a fine blue- 
coloured flame, inclining to purple;” (5), Elderhorst, ‘‘ Man. Bl. 
Anal.,” page 56, “An intense azure-blue colour, owing to the 
formation of chloride of copper;” (6), Landauer, ‘‘ Man. Bl. 
Anal., 1881,’ page 27, “Copper chloride gives a sky-blue flame- 
colour.” Mr. W. Benson’s optical terminology seems to be derived 
chiefly from Winsor & Newton’s colour-box ; but if, by the expression 
“a verdigris light,” he means a green light, I would ask where was 
the necessity of mixing the sodium-yellow with copper chloride- 
green, to make its flame green ? 

Similarly, the above authorities (except Mr. Benson) might be 
cited to show that the blowpipe pyrocone is also blue, not “ sea- 
green ;” and, indeed, I suppose that Mr. Benson, like everybody 
else, has remarked that the sea, within 100 miles of a shelving 
shore, is scarcely two consecutive days the same colour; grey, 
green,* yellow, mud-colour, &c., and more than 100 miles from 
shore, generally blue. 

If by the name ‘‘ultramarine” he means lapis lazuli, I would 
remind him that that mineral is by no means pure blue, as it contains 
a considerable proportion of red, which makes it violetish blue. As 
regards the “green beam ”’ phenomenon, would it not have been 
better for Mr. Benson to have taken a prism and lens, before he 
took a pen in hand, to write about a matter which, by his own ad- 
mission, he does not understand? As a matter of fact, my Venetian 
blinds are white, not green; and I tried this experiment oftenest in 
a small room without any blind at all. 

London, W. 


* Green sea-water seems due to yellow rays, reflected from a 
sandy bottom, shining through deep-sea-water, which is blue. 


W. A. Ross. 








SIR E. BECKETT’S INVENTION IN SCREWDRIVERS. 


[389]—Many long and hard-worked years have gone by since I 
gave freely to my profession (that of a surgeon) a small invention 
of my own, in the form of a gilded spiral spring for treatment and 
cure of deeply-buried abscesses. It was a tube formed by running 
a soft metal wire over a mandril in a lathe, exactly resembling the 
spiral springs of a bell-hanger. This tube possessed a marvellous 
flexibility and self-adjusting power when inserted in the exit 
channel of such-a sac of purulent matter or of putrefying blood as 
we not unfrequently meet with, and are at our wits’ end to know 
how to empty. Not emptied, the patient has but a narrow shrift, 
for pyzemia begins out of this horrible bag of decomposition, and 
the patient very quickly goes out of the world like a rushlight. 

A smart French surgeon conceived thejhappy thought that such 
a bag of horrors might be drained, and thus began a new practice 
in our art, called ‘‘ abscess-drainage,”’ with excellent results in some 
cases. His tubes were, however, made of vulcanised (that is, 
sulphuretted) caoutchouc ; and giving off a constant, but very 
minute, quantity of sulphur, and of sulphur-laden gases, the tubes 
did more harm than good. 

It then occurred to me to roll a little gilded wire round a knitting- 
needle, and withdrawing the stem, there was left tv me the prettiest 
tube of close-siding coils of glittering wire. Try this, thou reader, 
and you will} be as charmed as I. So inconceivably flexible and 
ready to take any figure you may bend it to is it, that it waa but a 
little step to reach its applicabilities, and to find them quite too 
delightful. Immediately I found my fortunate moment. There lay 
—and long had lain—on a beautiful couch, in a lovely bed-chamber, 
filled with the soft and scented summer air of a grand London 
suburb, a man still young and full fof life, but chained (under all 
those luxurious belongings) by a worse than Promethean bondage— 
an abscess, the sac of which lay half-a-foot from the nearest skin 
surface. The abscess was hopelessly sunk so low that no existing 
device in surgery could tap that vile reservoir of matter so as to 
drain it. My wire tubes at once reached the central receptacle, 
and no words can express the relief obtained, or the admirable ease 
with which the reservoir was emptied. 

Under the name of my wire “drainage-tubes,”’ these toy-like 
instruments caught the approbation of surgeons, and they are now in 
general use. By Sir James Paget’s commendation, I sent a case to 
the late American President’s surgeons, accompanied by his 
approval for their excellent work, and they were, I believe, adopted 
in that sorrowful instance. 

I have written all this oddly non-referable memorandum, because 
I was sure it would interest some of your readers, and being trans- 
ferred into the immortal pages of KNOWLEDGE, never be again for- 
gotten. 

Now for you, my excellent and much-adored old friend, Sir 
Edmund. Why hide the head and shank of your imprisoned screw 
(all screws ought to be imprisoned, but not hidden)? How can 
you see with your metal straight-waistcoat over the head and tail of 
your screw, which way the creature is tending—very likely to right 
of you, or to left of you, or, by turns (of course), all around of you ? 

This is the more excellent plan :—Make your guiding tube of 
springy, well-tempered steel wire, with the coils not too close to 
each other. Thus, you can see your inward way; the screwdriver 
head slowly, but surely, thrusts its captive “home,” and lightened 
in its work, as in its self-clearing—you also—the great, wise, and 
thoroughly typical Englishman of many sciences will gratefully 
remember ?—Your faithful, Ropert ELLIs. 





TRICYCLES. 

[390].—Would your correspondent, “ Ex-Bicyclist,” give us this 
further information. Has he tried the Omnicycle? And, if so, 
where does he rank it in comparison with the five or six he 
mentions ? A Wovtp-Be TRICYCLIsT. 

[We have received several letters for “‘ Ex-Bicyclist,” but we 
have not his address, and we cannot undertake to forward letters to 
correspondents.—Eb. | 





REPLIES TO QUERIES. 

[852].—Add nitric acid (not too concentrated) to metallic copper. 
3Cu+4HO.NO;=3 CuO NO; +4HO+NO:.—F. G. A. 

[842]—Gotp.—Put the gold-bedaubed paper into some nitro- 
hydrochloric acid and heat gently in a glass beaker. Filter care- 
fully and evaporate to dryness, taking care that the acid fumes do 
not come into contact with anything. The dry residue should be 
heated, and will then be metallic gold.—F. G. A. 





No. 18, p. 376, col. 2—Spinnine Tor.—Will the Editor kindly give 
the answer to these four questions, or say where I can find them 
(the answers) P—F. G. A. 
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Answers to Correspondents, 


—_ +90 —— 


*,* All communications for the Editor requiring early attention should reach the 
Office on or before the Saturday preceding the current issue of KNOWLEDGE, the 
increasing circulation of which compels us to go to press early in the week. 


Hints to CorrEsPoNDENTS.—1, No questions asking for scientific information 
can be answered through the post, 2, Letters sent to the Editor for correspondents 
cannot be forwarded ; nor can the names or addresses of correspondents be given in 
answer to private inquiries. 3. Correspondents should write on one side only of 
the paper, and put drawings on a separate leaf, 4. Each letter should have a title, 
and in replying to a letter, reference should be made to its number, the page on 
which it appears, and its title, 





J. Ratpo.—Your problem is not definite. An infinite number of 
ellipses may be drawn touching two straight lines at two given 
points in the same.—H. C. Sranpace. Table of pigments quite 
unsuited to us.—F. C. M. The mean temperatures in Whitaker 
are as it were smoothed down, so as to get rid of such peculiarities. 
But in the mean curve for the last seventy-five years the cold days 
of April and other three cold days in May are clearly seen.— 
S. Barser. Could not say till article received. H. WEATHERHEAD. 
American Exchange, 449, Strand.—SENEx. No, we cannot answer. 
J. Fraser. Your reasoning quite unsound, but it is impossible to 
explain the matter fully here. The rotation of earth on her 
axis has nothing to do with the theory—Dnomman. Awfully para- 
doxical, as you say.—J. Cuirr. Thanks on Mr. Muybridge’s behalf ; 
but he has already photographed swiftly-running hounds.—T. R. 
ALLINSON. Letter received, and shall appear.—M. B. ALpER. Gravity 
very essential to Dr. Siemens’ theory. More about it hereafter. 
The change of earth’s axial pose due to precession cannot be dealt 
with briefly : must be very fully illustrated.—A Hater or SupEr- 
STITION considers any reference to ‘The Almighty,” “ His glory,” 
“God’s ways,” and so on, unsuited to a scientific journal. His 
objections, however, apply only to dogmatic, not to natural re- 
ligion, which can never be out of place in dealing with science.— 
F. Mites. For astronomical observation generally, not for observ- 
ing stars by day.—Anrarctic. The low barometer of Antarctic 
regions was what suggested the theory.—J. Ratpx. Cannot give 
further space to vegetarianism.—Cvuriosity. Letter received, and 
to appear when space permits.—J. McDowrtt. Thanks.—A. H. 
Empson. You would do well to accept Messrs. Dollond’s view of 
the matter; 80 is a high power for a 2} inch object-glass.—H. C. 
Wyatt. We have added Lyons.—J. A. OLLARD. A room may be cut 
off from the rest, by suitable devices.—C. Sranrranp Wake. I 
should be willing to lend the pyramid blocks; but the articles are 
shortly to be published in book form. You will see that in the con- 
cluding paper of the article the religious use of the pyramid is 
referred to.—Gro. Mitter.—The stern aspect of the hogs in the 
Scottish rhymes is amusing; but lectoribus nostris major debetur 
reverentia.—G.SHOPLAND. Fear Newcomb’s book is dear, about 18s., 
I think.—W. Smirx. Quite unable to answer letters by post. Do 
not know who is the editor of the Scientific American. It is pub- 
lished weekly by Munn & Co., 261, Broadway, New York. Pro- 
bably the reports of the Meteorological Society would suit you. It 
would be invidious to say which we think the best text-book of 
meteorology, and contrary to our rules.—F. Gisrs. The process is 
called fermentation, and is now recognised as depending on the 
development of living germs. The subject is one for an article, 
and we hope soon to find room for one.—J. Murray. I have 
endeavoured to show that, in my opinion, the P.D. system is 
utterly untenable——A. Brenerr. You ask us how you can make 
Balmain’s Patent Luminous Paint for your own use? Is the 
question quite fair? What are patents intended for ?— 
Herpert J. Lams. ‘The atmosphere so forming round the moon 
would be of very small density—Joun Hamer. Since noted.— 
Youne Astronomer. The subject shall be treated soon. Thanks 
for encouraging letter. The shape of a halo depends in no way on 
shape of luminous body.—W. P. Hamssy. We referred to England. 
There is no evidence of any great perturbation in this country, 
A.D. 1,000.—Sanprorp Fiemine. Thanks; but “‘ Time Reform” 
rather a dry subject for readers of KNowLepGe.—W. H. Survey. 
“ Nautical Almanac ”’ for 1882, 1883, &c., of Messrs. Murray, price 
2s. 6d.—N. A very neat “ martingale” will discuss it presently ; 
but, in passing, note that as for every win you score out two 
figures, and for every loss you add one, you cannot win one 
“revolution” until the number of wins exceeds the number of 
losses by the number of figures first set out. The assumption that 
this must happen before your pockets are cleared out is the 
“fallacy.’—BrccaBUNGA, J. Re1p, ERIN-GO-BRAGH, JosEPH WALLIS, 
BeccaBuNGA, J. Witson, C. J. CASWELL, Puotograpuer, R. F. S., 
ANTARCTIC, JuLiIaAs, E. W. Horton, H. D., J. F.R., H.R. L., M. 
HARGREAVE, P. K. Pattinson, L. T. P. R. Letters forwarded to 
contributor on such subjects. 








Letters Received. 


Sartor Resartus, J. 8. P., Thomas Blundem, W. B., Mat, 8S. C. 
Wood, J. R. Musgrave, T. Y. S., G. Redfern, K. P. Wallis, M. 
Shortrede, P. Q., L. T. Turvey, J. C. B., queries already answered, 
too vague, or otherwise unsuitable; P. Jackson, S. Home (thanks), 
M. A., Professor of Mathematics, Ch. Harrison, Pertinax, Sic 
transit. L. T. R., Providence, M. Purvis, Excellens, &c. 








@ur Mathematical Column. 





PROBABILITIES. 
By THE Epiror. 


} Ba us next consider cases not altogether so simple. I propose 

now to establish what may be regarded as the fundamental 
proposition of direct probabilities. To introduce it, I take the fol- 
lowing simple illustrative case :— 

Suppose that in an urn there are three white balls and seven 
black; and in another urn two white balls and three black, what is 
the chance that when a ball is drawn from each urn, both the drawn 
balls will be white ? 

Applying to this problem the two fundamental principles of the 
science of probabilities, we inquire, first, how many possible events 
there are, and, secondly, how many are favourable. Now any one 
of the ten balls in the first urn may be drawn, and any one of the 
five balls in the second urn. So that any one of the first set of ten 
balls may appear in company with any one of the second set of five. 
There are thus 50 (10 times 5) possible events. Again, the pair of 
drawings may result in giving two white balls in 3 times 2 different 
ways; since any one of the three white balls in the first urn, by 
being drawn in company with any one of the two white balls 
in the second urn, would give the required result. Six events, 
then, out of fifty are favourable; and, therefore, since any one of 
the fifty events is as likely to occur as any other, the chance of 

: , a. 
7 rhite balls is — or— 
drawing two white balls is 0 

We can see from the method here applied to a special case that 
the following general rule may be deduced :—If there are two inde- 
pendent events, and the first can happen in p ways out of p+q all 
equally likely, and some one of which must happen, while the 
second can happen in p’ ways not of p’+q’ all equally likely, and 
some one of which must happen ; then the chance that both events 
will happen is -—?P _____, that is, _P- x p 

. (p+) (p’+4’)’ "ptq p+’ 
chance of both events happening is obtained by multiplying to- 
gether the chance of each considered separately. 

It follows obviously that if we add a third independent event, 
which may happen in p” ways out of p’+q’’ all equally likely, and 
some one of which must happen, then the chance that all three 
events will happen is 


; or the 





pp’ p” 

(p+4q) (p’+49') (p" +9") 
or the product of the three several chances. For we have already 
seen that the chance of the two first events happening is the pro- 
duct of their several chances. We may regard this as a single 
chance. Taking, then, the third event, we have the chance of its 
occurring as well as both the former, equal to the product of the 
chance of the third event by the chance of both the former hap- 

” , 
yening; that is, : - ~ 
iis p+ (p + 4) (p+ 9). 

And so we obtain this general law, that the chance of several 
independent events all happening is equal to the product of the chances 
of the several events. 

As examples of the application of this rule take the following :— 

Ex. 1.—The chance that a horse will win a certain race is reckoned 


1 7 : 
at —, or the betting is even upon him; the chance that an oarsman 


will win a certain boat-race is reckoned at ; (the odds 2 to 1 against 
him) ; the chance that a county will win a certain cricket match 
against another county is reckoned at (the odds 3 to 1 against the 


former). What are the odds against all three events happening ? 


The chance that all three events will take place is 3% ; x > or 


a Therefore, the odds against all three happening are 23 to 1. 
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EXAMPLE 2.—I am waiting for the morning post. I reckon the 
chance that I shall get a letter from a certain correspondent, <A, at 


=; the chance that I shall get a letter fiom B atts the chance that I 


get a letter from C at and, finally, the chance that a letter will 
) 


veach me from some other quarter at =" What are the odds that 


I get a letter by said post ? 

Here we must not multiply the several chances together, because 
the question is, not whether I get a letter from all the sources 
named, but whether I get a letter at all. Clearly, however, we 
shall get the chance that I do not get a letter by multiplying toge- 
ther the chance that I do not get one from each of the four several 


sources. Now, the chance that I get a letter from A is > so that 


the chance that I do not get a letter from him is > In like manner, 
the chance that I do not get a letter from B is i the chance that 
I do not get one from C, + and the chance that I do not get a 
letter from any other source, a Hence the chance that I get no 


letter at all is 3. $. 5 x ¥. or A That is, the odds are 5 to 3 in 
3 4 6 10 8 
favour of my getting a letter. 
EXAMPLE 3.—The chance that there will be rain on any day of the 
year is : A prophet announces that there will be rain on one of 
three successive days. Whatare the odds in favour of the prophesy ? 


The chance of failure on the first day is ; on the second ‘ on 


the third ; ; the one chance of failure on all three days is, there- 


1 


1 1 
fore, 3% 9X5 8 B: The odds are, therefore, 7 to 1 in favour of 


the prophet. 








®Our TAbist Column. 


By “Five or Cuivuss.” 





Pitay Seconp Hanp (Ptatn Suits). 
(Continued.) 


7 E can now do, for play second hand, what we have already 
done for the lead, viz., reduce it to system by showing, not 
as heretofore, what card to play from particular hands, but under 
what conditions such and such cards should be played. This, as in 
the case of the lead, has a double advantage; it gives simpler rules, 
and it combines with the rules for play the inferences from play. 
Acr, Seconp HAnp, 
is played on King, Queen, or Knave, from Ace and small ones; on 
Knave from Ace, Queen, and small ones; and from Ace four small 
ones, on a small card led, if the game is in a critical state or there 
is reason to believe that the lead is from a singleton. 
Kine, Seconp Hann, 
is played on Queen or Knave, from Ace, King, with or without 
small ones, and from King not more than two small ones ; on Queen 
from King, ten, &c.; on a small card, from Ace, King, with or 
without small ones; from Ace, King, Knave; from King one small 
one, Only when second player has special reason for desiring a lead. 
QUEEN, SEconD Hanp, 
is played on Knave, from Queen and not more than two small ones, 
and from Queen, ten, and others; on ten, from Queen and one 
other; on a small card, from Ace, King, Queen, with or without 
others; from Ace, Queen, ten; from King, Queen, with or without 
others; from Ace, Queen, and three others, or more, only if weak in 
trumps; from Queen one small card, only when a trump lead is 
specially required. 
Knave, Seconp Hann, 
is played from Queen, Knave, and not more than one small one; 
and from Ace, Queen, Knave. 
TEN, SeconpD Hanp, 
is played from Knave, ten, and not more than one small one; from 
Ace, Queen, Knave, ten; and from King, Knave, ten. 





Ning, Seconp Hanp, 
is played from ten, nine, and not more than one small one; from 
King, Knave, ten, nine. 
Lowest, Seconp Hann, 
is played in all other cases, unless to signal, when the lowest but 
one is played. 





Problem 3.—Solutions by Phiz, K. M., R. C. T., J. Harrison, 8. 
Febrook, M. Murchison, Hanky Panky, correct. Phiz, R. C. T., M. 
Murchison, and others, ask (unnecessarily) if trump lead may 
not come first. Of course it does not matter in what order the 
first three tricks are made so that Ace of Spades takes either first 
or second trick.—Five or CLuss. 

Problem 4.—We have received twenty-seven more solutions, all 
correct. . Several suggest that solution should not be published, but 
we have (implicitly) promised solution. Will defer it. As a help to 
several who have failed, note that if after thirteenth trump led Y 
discards a heart, the problem—as Chief Editor pointed out—can 
not be solved if A lead small heart. Hence infer A’s proper lead.— 
FIVE or Cruss. 





A Two Surr Hanp. 
A correspondent, J. F., writes: ‘‘ The other evening playing Whist 
I had the following hand of cards dealt me; six diamonds, seven 
hearts (clubs being trumps). This occurred in the midst of a long 
evening’s play, the cards being shuffled before each deal in the 
ordinary manner. Required the probabilities against the occurrence 
of such a hand.” 
A set of six cards all of one suit can be formed in 
13°12°11-10°'9°8 
RY S'S: 2 Ore 
ways, and a set of seven cards all of one suit can be formed in as 
many ways, since for each set of six cards of a suit there is left a 
set of seven cards of that suit. The total number of ways, then, in 
which a Whist hand can be formed of six cards of one suit and seven 
cards of another is given by the formula— 
18°12°11°10°9°8\?_ 4°8 
( )*r34 





1 


8” oe eee 
if the two suits may be any whatever, in which case there are s 


ways in which the available suits may be taken 2 and 2 together. 
But if the two suits are not to be trumps, then for ee we must 


9 


substitute in the above expression 7 the number of combina- 
tions of the three available suits 2 and 2 together. In the former 
case the number of possible hands being 
52 * 51+ 50+ 49° 48° 47 46° 45° 44° 43° 42° 41° 40 (B) 
Ss 2 4 





"6 6°77 -6:°o -10-i1* 16-8 
the chance of a two-suit hand, six cards being of one suit and seven 
of the other, is represented by a fraction having A as numerator 
and B as denominator. In the latter case there are only 51 cards 
available for the hand, as the dealer cannot hold it, and the 
required chance is represented by the fraction. c 
(oe ~ 32 
1° $°3°4-6-°6/ 1°32 
51° 50° 49° 48° 47° 46° 45° 44° 43° 42° 41° 40°39 
“> ° 10-30 s ie 8 











i *3"3-@*g"@- 3 <s 

. 736164 1 
This reduces to ——~———__ ; or to rather less than ——:; 
if 39688347475 53012 


the odds then are rather more than 53911 to one against the 
occurrence of such a hand as J. F.’s. 

The probability of such a two-suit hand, whether trumps or not, 
is obviously equal to the above multiplied by 5 or by ; ; whence 


, or the odds rather more than 





1 
the che is rather less th 
e chance is rather less than 541 


35940 to 1 against the occurrence of the hand.—Eb. 





An Unsounp Finessk.—Clay was looking on when second player, 
‘‘ whom he favoured not,” holding Ace, King Knave, finessed the 
Knave. ‘The Queen made, third hand; Ace and King were after- 
wards trumped. The player then turned to Clay, and asked 
whether the finesse of the Knave was justifiable. To him the 
following crushing rejoinder, spoken very deliberately at the wall 
opposite, instead of to the querist :— 

“* At the game of whist, as played in England (pause), you are 
not called upon to win a trick (another pause) unless you please!’ ” 
—Cavendish’s “‘ Card-table Talk.” 
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@ur Chess Column. 


—~1eo— 


A very pretty game played last Friday, April 21, by Mr. Biack- 
bu-ne, at Brighton, being one of eight games played ‘simultaneously 
blindfolded. 

ALLGAIER THOROLD. 


White. Black. White. Black. 
Mr. Blackburne. Mr. Bowley. | Mr. Blackburne. Mr. Bowley. 
1. P to K4 P to K4 10. Bto Q3 (c) Kt to B3 
2. P to KB4 P takes P | 11. Castles B takes Kt 
3. Kt to KB3 Pto KKt4 /|12. P takes B K to Kt2 
4. P to KR4 P to Kti | 13. P to K5 Kt to KR4 
5. Kt to Kt5 PtoKR3 (14. P to Kt3 R to Baq (d) 
6. Kt takes P K takes Kt (15.BtP(ch)(e) K takes B 
7. P to Q4 P to Q4 | 16. R takes R Q takes R 
8. B takes P Kt to KB3 (a) 17. QtoQ2(ch) Kt to Bd (f) 
9. Kt to B3 B to Kt5 (b) (18. Rto KBsq _ resigns (9) 





NOTES. 

(a) Quite sound; Black can also play. 8. P takes P as given in 
the synopsis, to be followed by K to Kt2, B to K2, and R to Bsgq. 
Mr. Zukertort recommends K to Kt3, but we think this unne- 
cessary, as by either of the two defences above Black is fairly pro- 
tected. 

(b) Never a good move in this opening. B to K2 or Kt2 is the 
right move; the King being exposed requires the protection of the 
Bishop. If B to Kt2, in that case only Black would follow up by 
K to Kt3. 

(c) Or BK2, Mr. Freeborough’s move. 

(d) Not apprehending any danger, Black thought this secure. 
14. Kt takes B would not have promised well, for then 15. R takes 
Kt, R to B sq, 16. R takes R, Q takes R, 17.Q to K2, Q to K2, 18.R 
to KBsq, B to K3, 19.R to B6. This latter move Black could 
hardly prevent; it gives Black a bad game. 

(e) A very fine view of position for a blindfold player to master 
by mental sight ; it wins by force. 

(f) 17.K to Kt2 would be still worse, for then Q to Kt5 (ch). 
If now K to Rsq, then Q takes Kt (ch) wins; or if K to B2, thenR 
to B aq (ch) wins. 

(g) Black has no resource left if 18. Q to K2, 19. R takes Kt, K 
to Kt2, 20. R to B6, threatening Q to Ktd or R6 (ch), and wins. 





ProBLEM No. 38. 
THE SOUTHERN CROSS.* 
By J. A. Miles. 
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White to play and mate in three moves. 





SOLUTIONS. 
PROBLEM 25, by Leonard P. Rees, p. 505. 
1. B to Ktd K takes Kt or K to K4 
2. B to B6 (ch) and Kt mates | 2. Kt to Q6 K takes QKt. or 
next move KKt 


3. Bto Btor B6 (mate) 





* Published in the late Westminster Papers. 





PROBLEM 33, by ¢ C. H. Brockelbank, p. 505. 


1. K to B6 K to K5 K to’K4 
2. K to Bd, and mates 3. R to QB4, and mates 
next move next move 
No. 34. 
1. Kt to Kt3 1. K to K4 
2. K to K7 2. K to Q4 


3. Q to K6 (mate) 





ANSWERS TO CORRESPONDENTS. 
*,* Please address Chess-Editor. 


J. A. Miles—Many thanks for letter and problems. Your 
3-moyer, No. 30, very favourably received. Selections ‘of old 
masters will always be welcome. 

Walter Mead.—Problem received with thanks. 

Constant Subscriber.—In no case whatsoever can a player be 
forced to take his adversary’s Pawns or pieces, except if he has 
touched that piece or made a false move; therefore, the Pawn can 
play to Knight’s 5. 

G. W.—Solution 35, 36, and 37 correct. 
known as Philidor’s legacy. 

C. W. 8.—Solution of No. 35 correct. 

J. E. L.—No. 35 correctly solved. We acknowledge all solutions 
received. 

H. S. 8.—Problems 30, 31, and 35 correctly solved. 

J. M. F.—See p. 505. 

H. A. N.—No. 25 correctly solved; also Nos. 33, 34, 35, 36, and 
37. 

Alfred B. Palmer.—Solutions 35, 36, and 37 correct. 

Moleque.—35, 36, and 37 correct. 

Fusee.—Solutions of Nos. 31, 33, 34, 35, and 36 correct. No. 29, 
if R takes B, R to Kt sq, and there is no mate, Q to Q3 is correct. 

Moleque.—82 correctly solved. The mistake is ours. P. 548 it 
ought to be 30 (very) correct and 31 incorrect, if Q to R8, then R 
to Bsq, and there is no mate. Please write on one side of the 
paper only. 

John Watson v. George Wilson. 

H. Vallance.—15. Q to B8 (ch), 16. K takes Q, B to Q6 discover- 
ing double check, 17. K to K sq, R to B8 (mate). 

Brenton.—Solution of No. 31 correct, 32 incorrect. 1. Kt to B4. 
No. 25, if 1.B to Kt5, 1. K to K4, 2. Kt to Kt3 does not mate if K to 
K5, but 2. Kt Q6 does. 33 and 34 correct. 35 incorrect. 1.Q to 
B6, 1. P takes P, and there is no mate. 36 incorrect. The King 
retreats to Kt sq. 

Fleur-de-Lis.—Solution of No. 35 correct. 


The mate is, as you say, 





NO TI CES. 


The First Volume of KNow.eEnGe will be published early in June next, bound in 
red cloth, gilt lettered. Price 10s. 6d. Vol. I. will comprise the numbers from 
the commencement (Nov. 4, 1881) to No, 30 (May 26, 1882). As there is only a 
limited number of copies, the Publishers advise that orders should be sent in 
without delay, to prevent disappointment. 

Binding Cases for Volume I. will also be pentionen, price 1s. 6d.each. Complete 
copies bound (including case) for 2s. 6d. each 

The Back Numbers of KNow.Epes, with the exception of Nos, 2, 3, 4, 5, 
6, and 7, are in print, and can be obtained from all booksellers and newsagents, 
or direct from the Publishers, Should an diffieulty arise in obtaining the paper, 
an application to the Publishers is respeotially requested, 

The following Monthly Parts of KNowLEDG@s are now to be had (Parts I. and 
II. being out of print) :— 

Part III.—(Jan., 1882.) Containing four numbers. Price 10d. Post-free, 1s. 
Part IV.—(Feb., 1832.) Containing four numbers. Price 10d. Post-free, 1s. 
Part V .— (March, 1882.) Containing five numbers. Price 1s. Post free, 1s. 2d. 
Part VI.—(April, 1882.) Containing four numbers. Price 10d. Post-free, 1s. 


Subscribers wishing to complete their Sets are advised to make early application 
to the Publishers, as no further reprints will be ordered. 





TERMS OF SUBSCRIPTION. 


The terms of Annual Subscription to the weekly numbers of Sennanes are a6 
follows : a 


To any address in the United Kingdom ..........ssssscssssssssssssssseseesees 16 10 
To the Continent, Australia, New Zealand, South Africa, Canada, 

and the United States of AMericA......scss.ccsssssssesessesseseesee eenasesaes 13 0 
To the East Indies, China, &c. (vid Brindisi) ..............cs0sceseeeeeees . 16 2 


All subscriptions are payable in advance. 


P. 0. Orders and cheques should be made payable to the Publishers, Mussns. 
Wyman & Sons, London, at the High Holborn District Post-office. 


OFFICE: 74 & 75, GREAT QUEEN STREET, LONDON, W.C. 


Pownp’s Exrract is a certain cure for Rheumatism and Gout, 
Pond’s Extract is a certain cure for Hemorrhoids. 
Pond’s Extract is a certain cure for Neuralgic pains. 
Pond’s Extract will heal Burns and Wounds. 
Pond’s Extract will cure ao and Bruises, 
Sold by all Chemists, Get the genuine, 
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